Assessment of coagulation factor activation during cardiopulmonary bypass with a new monoclonal antibody.
Antithrombin-III (AT) is a key inhibitor of blood coagulation that neutralizes activated serine esterases by forming covalent modified complexes (ATm). A new monoclonal antibody directed against short-lived AT-activated serine protease complexes provides a means of measuring subclinical coagulation activity during cardiopulmonary bypass (CPB). Twelve patients undergoing CPB for coronary artery bypass grafting were studied and AT, ATm, D-dimers (DD), and several other coagulation and fibrinolytic markers were measured during the surgical procedure. There were decreases in AT, factors V, II, X, IX, protein S (total and free), C4b-binding protein, thrombomodulin, and platelets counts, whereas heparin, ACT, thrombospondin, plasminogen activator inhibitor (PAI-1), and tissue plasminogen activator (tPA) increased. ATm and the percentage of ATm available (ATm/AT) showed a peak during CPB. These results demonstrate that during CPB, the use of heparin produces an equilibrium involving increased coagulation activation and consumption in association with increased fibrinolysis. The equilibrated consumption of both coagulation and fibrinolytic factors leads to low levels of all factors after cardiac surgery. The ATm assay allows assessment of the differential effects of CPB and surgical trauma on coagulation activation. It is speculated that ATm levels may be useful in monitoring the consumption of coagulation factors.